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Changes in Antioxident Nutrients and Vitamin B, Contents of Gamma
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ABSTRACT

Food irradiation has been steadily increased in many countries concomitantly with increasing international trades and
concerns about naturally occurring harmful contaminants of food. Although, irradiation provides an excellent safeguard
for the consumer by destroying harmful bacteria, it would be necessary to investigate nutritional adequacy of irradiated
foods with a special emphasis on such foods as red pepper powders, cold-water fishes (mackerel), sesame seeds that
are widely consumed in Korea. These food items are of special concern due to the fact that most of them are imported
and that several nutrients contained in them are sensitively reacting to irradiation. We observed changes in the antioxidant
nutrients contents, such as vitamin A, A -carotene, vitamin C and total phenol, and also vitamin B, in the foods that were
irradiated at different dose levels. The nutrients contents in red pepper were respectively 98.6% and 92.3% for total
phenol, and 97.8% and 94.5% for [ -carotene, right after irradiation at the dose of 10 and 20 kGy. The vitamin C con-
tents decreased with irradiation doses up to 76.4% (10 kGy) and 68.5% (20 kGy) and B, contents decreased to 54.9%
and 80.7% of non irradiated red pepper. When the mackerel was irradiated at the applied dose of 3 and 7 kGy, total phenol
concentration of the irradiated fish was respectively 91.3% and 94.2% of non irradiated fish. The amounts of vitamin A
were 82.6% (3 kGy) and 78.0% (7 kGy) of unirradiated sample and vitamin B, contents reduced to 30.5% and 51.5%.

@ -Tocopherol content was 33.9% of the non-irradiated one when it was irradiated at 7 kGy. Vitamin A and 7 -tocophe-
rol contents in sesame seeds linearly decreased with the applied doses (5 and 10 kGy). Vitamin A contents decreased up
to 87.8% (5 kGy) and 82.9% (10 kGy) and that of 7 -tocopherol were 72.4% and 66.5% of the unirradiated sample.

(Korean J Nutrition 37(1) : 38 ~44, 2004)
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4) p-carotene
2Z7HE 3 g2 olekE 60 ml?} 10% pyrogatlol 1 ml
Yy F&3 % 50% KOH 3 ml& ¥ 80CelA 30
stafo] WAl F FdofTol A4 AfEH= 100
mlE XA FHIEE T ethers52 FE3I30T) Ei-
FrE o2 ¥ AHE F Na,SO.2
Folojfo] IRk B 25AIZ F Ak I3E
7] A0 T AR 2 mle] %9 045 ¢#m mem-
brane filter® ¢J3} ¥ HPLC (Waters 2690 seperation
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module, Waters) w48 A2 ARZSIQITE BA20ES
Pegasil ODS C18 (10 #m, 4.6 X 150 mm) column, mo-
bile phase+ methanol : chloroform = 96 : 4, flow rate
1.5 ml/min, emission 520 nm, excitation 450 nm, injec-
tion volumn 20 x1Z 3}] Waters 474 scanning fluore-
scene detector® F43I5th EFEHAEE SigmaAte]
HPLC# B ~carotene (type I, Sigma) & AF-3}t}.

5) a, v-tocopherol

el 5018 thdle] B —carotened}t FUFE HHY
L7 FE3] FU 715 HPLCE F3Ieh ¥4z
7L Senshu Pak Pegasil ODS C;s (10 #m, 4.6 X 150
mm) column, mobile phase™ methanol : water = 96 :
4, flow ratex= 1.0 ml/min, wave length 295 nm, injection
volumn 20 g¢l, detectore Waters 996 Photodiode Ar-
ray dectorg ARE3sle] SA43%itE BF BARE (H)—
a—tocopherol (type V)3 (+)— y —tocopherol Sigma
(USAAL AlEE ARE-3ISiTh
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1) IXTFSY P} HIEDI 9 HEQI B, o] B H3}

IF7EE Z42F 10 kGy 9t 20 kGyE 3 ZAkeE &
THlE FFE AL A &2 AR (1.43 £ 0.003%) °ll
B3 242} 98.6%, 92.3% = AZ 0 7HA L B—ca-
rotene 3 BIAM FA}F 2T ZAJSHA] b2 Al 9] gk
(5.08 mg/100 g) ¢l Bl&k] 10 kGyE ZAM 97.8%9 20
kGyE, ZAM] 94.5%% 242t A% 03 7443193t Higl]
CY) ke 7+ Zo] AX zAF AF ZAL A A8 &
(18.26 mg/100 g) ol ¥l5to] 10 kGy FAM] 76.4% 22,
20 kGy ZAM] 68.56% FE3H= Ao g &4 vlek
9l B, B]ZAF Al2elA 0.233 mg/100 g ¢iler 10
kGyZ AR A3= 54.9%, 20 kGyE ZAKE = 80.7%
&SR Ao YRt (Table 1).
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BE A 2 JHe] 1591E 3 kGy 9t 7 kGyE AL}
P o FHlE T2 HRAR RS §7F 0.345 £ 0.026%
o H)3lo] 3 kGy FAM 91.3%, 7 kGyZFAMA] 94.2%7}
AEs= Zow Yeht Blud A% o7 A3tk Re-
tinol RS HIZAL A8 168 £g/100 goll v]3le] 3 kGy
ZAA] B ZAL A9 82.6%, 7 kGyE FAM] H|ZRAL A
59| 78.0%7}F A&Eshe A o® et ZAMAF] ol
o w2} retinol®] o] M} AL vlEl] E9] 11



Table 1. Changes of total phenol and antioxidant nutrients in irradiated red pepper powder at 10 and 20 kGy

37(1) : 38~44, 2004 /41

Iradiation dose (kGy) 0 10 20
Total phenol (%) 1.43 + 0.003" 1.41 £ 0.001 (98.6)” 1.32 £ 0.003 (92.3)
B-carotene (mg/100 @) 5.08 + 0.08 497 =0.16 (97.8) 480 + 0.28 (94.5)
Vitamin C (mg/100 g) 18.26 £ 6.95 13.95 =437 (76.4) 12.50 = 3.10 (68.5)
Vitamin B, (2 g/100 @) 23.3 =477 12.8 £ 6.66 (54.9) 188 +201 (80.7)
1) Mean = SD. All of the measurements were performed in triplicate
2) Percentage of nutrient contents in non iradiated food
Table 2. Changes of total phenol and antioxidant nutrients in iradiated mackerel at 3 and 7 kGy
Iradiation dose (kGy) 0 3 7
Total phenol (%) 0.345 = 0.026 (100) 0.315 £ 0.03 (91.3) 0.325 =+ 0.046 (94.2)
Retinol (xg/g) 1.68 £0.07 (100) 1.38 +£0.01 (82.6) 1.31 £0.37 (78.0)
o -tocopherol (mg/100 g) 3.86 021 (100) 3.73 £ 0.26 (96.6) 131 £029 (339
Vitamin B, (#2g/100 @) 390 +£3.93 (100 14.3 +1.43 (36.5) 201 £1.42 (515
1) Mean = SD. All of the measurements were performed in triplicate
2) Percentage of nutrient contents in non iradiated food
Table 3. Changes of total phenol and antioxidant nutrients in irradiated sesame seed at 5 and 10 kGy
Iradiation dose (kGy) 0] 5 10

0.244 + 0.007 (100)"
0.079 + 0.003 (100)
468 =051 (100)

Total phenol (mg/g)
Retinol (¢ g/Q)
v -tocopherol (mg/100 g)

0.230 = 0.009 (94.3)%
0.069 + 0.002 (87.8)
339 +035 (72.4) 3N

0.240 + 0.012 (98.4)
0.064 + 0.003 (82.1)
+ 027 (665

1) Mean *+ SD. All of the measurements were performed in triplicate

2) Percentage of nutrient contents in non iradiated food

Zolu] FHEQl @ —tocopherold HIAVA FA} 31x] 42
Al2e] $) 3.86 + 0.21 mg/100 g oA 3 kGyZ %
Aol 2 LS RolR] 93koL} (HIZA} AlE2] 96.6%),
7 kGy 2 ZARBIE e 23] H|ZAL AR H]}e]
34%N B33l A Fasteich BlEAF AlE HIER] B,
o] 322 0.39 mg/100 g oI e™ A & 34 7Aas}
o 3 kGy 9} 7 kGyE ZAM] BlZAL Al84] 747} 36.5%
2} 51.5% AT IE3IH= R o2 et} (Table 2).

3) Zmie| BLIS} HIEDI HIED B, BFe| o}

NG Z42F 5 kGy 2t 10 kGyE AR ZABIE o 5
HE SeRe HIZAME 0.244 + 0.007%°) B39 5 kGy
2 ZAM) 94.3%, 10 kKGyE ZAM] 98.4% JA&ESH= A
o7 ZAH & Aol7t gigich vlE A9 T vz
AR Eof| H]B}] 5 kGyE FAM] 87.8%, 10 kGy FAM
82.1%%E Xt ZHA3IA Yot 7] vlel AS ¥
o] vl Ho] 22IQE xjo]2 BI)E oE ATt Al
grElo] Qi HjEl E9) 5 #EiQl y —tocopherol® & &
s A} v)ZA} X892 y —tocopherol 32 468 +
0.51 mg/100 golR o™ XA} & Makol| whe} ZHAasle] 5
kGy ZFAM] BIZAMES] 72.4%, 10 kKGyE ZAM] H)Z
A9 66.5%F 73131t (Table 3).
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85%7HA] HE3H= Ao 2 UeRon'? o)gfdt Hgke 2
7} ¥ ohie} AT, S5, E FolXME 156900 4047t
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£ ¢A3] w4l ook & 5 ik
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Aol 2EE AT FN Jodd] Ae) BHA 2
ZlEojo} & Rojnf AR F7RE AF uY
ZR IR ZAME AXE F Qe 71eS B A &
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AAE T Sl Al elA goetEl AR} tzty oz o
Folzjoke Fart QA HItE B AFedAME el
THeH] A2 = gaks} gokao) AF 7]ojert Zout ¢
A YEETL Fob WA ZARY ThsAel & Al 71 4
FOoE NFVFE, 150, AAE APt AR AL £
A3} oJkaol Hlel B9 d=F wsle] dig] Awnn
2} 313t

- AL 2F U953 137FE 10 kGy® 20 kGy 2
ZARBIE W F dlE §9E 247 "2 AlES] 98.6%,
92.3%°102 1 B —carotene ¥%- 97.8%, 94.5%% 7
Aalgict vlel Co 3=k n|ZAL AR 76.4%, 68.5%
ol om, vlel B2 $Ek2 54.9%, 80.7% % 748kt

— 159E 3 kGy$} 7 kGyE ZARIE W FolE ¢
HFE B ZAF A 89 91.3%% 94.2%2 AF o7 ZAs)t
gon niel A= 27} 82.6%9) 78.0%%, HIEF B
30.5%%} 51.5%% HIE] B, 9] #4aZo] 743 IA et
Wt} K3t g —tocopherol< 3 kGyeolA+ A 7434
Aoy 7 kGy R AN S W 33.9%% ZAHU

— 7= 5 kGy 9 10 kGyE ZAEIE o S8 3
g2 U ZA AE9) 94.3%%) 98.4%%, BIEM] A9 &=k
£ 87.8%% 82.9%=, y —tocopherol ¥ 72.4%5}
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= gy 33271504 B —carotened H| WA HAFA o
i3k o] & Reg Yelkont njell s} nlell B,
HIER] EE& i o2 dapAe] digh uiido] kst Zle
E Uehsorn 2 ol2gt il F49 AFel digh HAL
A A 207 ZAFF AR A 270] F938] AEHoF
& Zlo]c}.

Literature cited

1) Lee CH. Acceptance and trading on irradiated foods. Korea Uni-
versity Press. Seoul, 1998
2) Underal B, Nordal J, Lunde G, Eggum B. The effect of ionizing
radiation on the nutritional value of mackerel. Lebensm Wiss &
Technol 9: 72-74, 1973
3) Daghir NJ, Sell JL, Mateos GG. Effect of gamma irradiation on
nutritional value of lentils (Lens culinaris) for chicks. Nutr Rept
Int 27: 1087-1093, 1983
4) Thayer DW. Food irradiation-Benefits and concems. J Food Qual
13: 147-169, 1990
5) Thayer DW, Shieh JJ, Jenkins RK, Phillips JG, Wierbicki E, Ac-
kerman SA. Effects of gamma ray irradiation and frying on the
thiamine content of bacon. J Food Qual 12: 115-134, 1989
6) Galetto W, Kahan J, Eiss M, Welbourn J, Bednarczyk A, Silbers-
tein O. Irradiation treatment of onion powder: effects on chemical
constituents. J Food Sci 44: 591-595, 1979
7) Hayes DJ, Murano EA, Murano PS, Olson DG, Sapp SG. Quality
of food irradiated foods. In: Murano EA, ed. Food irradiation-a
sourcebook, pp. 63-87, Iowa State University Press. Ames, 1995
8 200234 3 eFERY 71 A I EEAAdT
=957 2 ANE, Seoul, 2002
9) Ministry of Maritime Affaires and Fisheries. 2003 Statistical Year
Book of maritime Affairs and Fisheries, http://www.momaf.go.kr,
Seoul, 2003
10) Lee EJ, Yang JS. Changes of free radical concentrations with
irradiation dose and storage time in gamma-irradiated sesame
and perilla seeds. Korean J Food Sci Technol 34 (3) : 396-399,
2002
11) Official Methods of Analysis. 16th ed, Association of Official
Analytical Chemists, Washington, DC, 1995
12) Developement of nutrient database-2 vitamin composition of
foods. Korea Health Industry Developement Institute, Seoul, 2002
13) Report on 2002 national nutrition survey by season. Ministry of
Health and Welfare, Seoul, 2002
14) Ahn BS, Lee CH. Changes in microbial and chemical composition
and sensory characteristics of fermented soybean paste, chung-
kukjang, by high dose gamma irradiation (10-120 kGy) . Korean
J Food Sci Technol 35(2) : 166-172, 2003
15) Kwon JS. Studies on the stability and color reversion of irradiated
green tea. MS thesis, Chungnam National University, 2002
16) Hayes DJ, Murano EA, Murano PS, Olson DG, Sapp SG. Quality



a4 [P AR A st JpE

- of irradiated foods. In: Murano EA, ed. Food irradiation-a source
book, pp.76-78, Iowa State University press, Ames, 1995
17) Skala JH, McGown EL, Waring PO. Wholesomeness of irradiated
foods. J Food Prot 50: 150-160, 1987
18) Diehl JF. Food irradiation: is it an alternative to chemical preser-

vatives? Food Addit and Contam 9: 409-416, 1992

19) Murrieta HS, Munoz EP, Adem E, Burillo G, Vazqez M, Cabrera
EB. Effect of irradiation dose, storage time and temperature on
the ESR signal in irradiated oat, corn and wheat. Appl Radiat
Isot 47: 1657-1661, 1996



